We studied whether ambulatory utilization review (UR) alters how many patients internal medicine residents refer to subspecialists, and whether the effect persists without reinforcement. We compared referral rates of residents from a firm that held UR meetings (intervention firm residents, n ‫؍‬ 20) with those of residents from a firm that did not (control firm residents, n ‫؍‬ 21). We then compared referral rates of 17 intervention firm residents while they were participating in UR with their rates after not participating for at least 4 weeks. Intervention firm residents submitted 30% fewer referrals than control firm residents (9% vs 13%, p ‫؍‬ .05). However, the effect was short-lived; after 4 weeks without UR, intervention firm resident referral rates were similar to control firm referral rates.
P
rimary care providers refer 2% to 20% of their patients to subspecialists for advice and treatment. 1, 2 Referral rates vary even when there are no associated financial consequences, [1] [2] [3] and the variation cannot be explained by patient factors or practice characteristics. 1 Thus, physicians may have individual referral thresholds, 4 and some patients may be referred unnecessarily. [5] [6] [7] [8] Consultations cost more than visits with primary care providers, as specialists order more laboratory and radiographic studies, 9 and are paid more. 10 Consequently, cost-containment efforts include mechanisms to reduce unindicated specialty referrals. One mechanism is ambulatory utilization review (UR), where referral requests are reviewed before authorization. Although it is widely used, 11 there is only one study showing that it can decrease referral rates, and possibly increase referral appropriateness. 12 This study tests the hypotheses that participation in ambulatory UR raises the referral thresholds of internal medicine residents.
METHODS

Setting
We performed the study at an academic Veterans Administration (VA) Ambulatory Care Center where primary care is delivered through three firms, each of which functions as an independent, equivalent clinic. Patients, staff, and residents are randomly assigned to firms.
Internal medicine residents present most patients they see to attending physicians. Subspecialty referrals may be discussed, but this is not required. The VA does not limit referrals from primary care to subspecialists, and physicians do not take financial risk for patient care.
Intervention
More than a year before this study, we established weekly ambulatory UR meetings to consider nonurgent referral requests in one of the three firms, the intervention firm. Three attending physicians and rotating groups of seven to eight residents discussed the approximately 25 referral requests submitted the preceding week. The committee used group consensus to decide whether to authorize referral requests, and consulted texts, national and local guidelines, and local experts when participants disagreed. For 1 in 100 referral requests, this process failed to produce consensus, and the committee decided by straight majority vote.
We based the UR procedure on an informal survey of 12 groups in the Los Angeles area. Nine groups held weekly UR meetings, making most authorization decisions by group consensus and resolving disagreements by discussion and consultation with local subspecialists. Two groups occasionally consulted national guidelines, others either used local guidelines (three groups), or used none at all (four groups).
Design
We performed a randomized controlled trial comparing referral rates of internal medicine residents in the intervention firm with referral rates of residents in a firm that did not conduct UR meetings, the control firm. We then performed an experiment on the intervention firm to study whether participating in UR had a lasting effect on resident referral rates.
Data Collection
To obtain reliable estimates, we determined referral submission rates (referral submission rate equals number of referrals written per number of patients seen) only for residents who saw 20 or more patients during each study period. In the intervention firm, referrals were collected during UR meetings. In the control firm, clerks checking patients out of clinic kept copies of referrals. Clerks in both firms entered the identity of the provider seeing each patient into a computerized database, which we used to determine the number of patients seen by study residents. The system is 90% to 95% accurate.
Experiment 1: Intervention Firm Versus Control Firm Referral Submission Rates
We compared referral submission rates of intervention and control firm residents who saw at least 20 patients over 11 weeks. We performed an intention-to-treat analysis, including all patient visits that fell within these 11 weeks, whether or not intervention firm residents had previously attended UR meetings.
Experiment 2: Recent Versus Distant Participation, Intervention Firm
To determine whether UR participation has a lasting effect on behavior, we examined the referral rates of intervention firm residents who had been away from UR meetings for at least 4 weeks, the length of a resident rotation. Over a 20-week period, we compared referral rates of residents while they were attending meetings (recent participants) with their referral rates after being away from the process for at least 4 weeks (distant participants). For this study, we did not include patient visits that occurred before residents attended their first UR meeting.
Statistics
We analyzed the data with SPSS. We compared intervention and control firm resident characteristics with 2 tests. In experiment 1, we compared intervention and control firm resident referral submission rates with Mann-Whitney U tests. In experiment 2, we compared recent and distant participant intervention firm resident referral submission rates using Wilcoxon Rank-Sum tests.
RESULTS
There were no demographic differences between intervention and control firm residents (Table 1) .
Experiment 1
In the intervention firm, there were 1,526 patient visits to 20 residents. Five residents saw patients both before and after attending UR meetings; they saw 129 patients before their first meeting, and 339 patients 0.5 weeks after their last meeting. The other 15 intervention firm residents saw 1,058 patients an average of 4.9 weeks (95% confidence interval [CI] 2.5, 7.3) after their last UR meeting. In the control firm, there were 1,401 patient visits to 21 residents, none of whom had attended a UR meeting.
The average referral submission rate in the intervention firm was 9% (95% CI 7%, 12%), compared with an average referral submission rate of 13% (95% CI 10%, 15%) in the control firm ( p ϭ .05)
Experiment 2
Over 20 weeks, 17 intervention firm residents saw at least 20 patients as both recent and distant participants. As recent participants, residents saw 1,173 patients an average of 0.67 weeks (95% CI 0.60, 0.75) after attending a UR meeting. As distant participants, they saw 519 patients an average of 12.33 weeks (95% CI 9.89, 14.77) after their last UR meeting.
Referral submission rates were 7% (95% CI 6%, 8%) for recent participants, but rose to 12% (95% CI 9%, 16%) for distant participants ( p Ͻ .002), an increase of 70%. 
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The referral submission rate of intervention firm residents in the distant participant phase was similar to the referral submission rate of control firm residents who never attended UR meetings.
DISCUSSION
Residents in the firm that held UR meetings submitted somewhat fewer referral requests than residents in the firm that did not review referrals, but the effect fell short of statistical significance. Among the group of residents exposed to UR, referral rates were low only while residents were actively attending meetings, but were as high as those of their unexposed peers when they were not participating in the process.
The study has several limitations. First, although residents were unaware of this study, they were not blinded. Intervention firm residents knew that the referral process was under scrutiny from their participation in UR, and this may have led them to submit fewer referral requests. Second, we performed this study with residents from a single training program seeing patients in a single site, so the findings may not be generalizable to other training programs, or to nonresidency practices. Our results, however, correspond to the effect of ambulatory UR in a family medicine resident clinic, which decreased referral submission rate by 25%. 12 This study suggests that ambulatory UR as conducted by a number of physician groups in the Los Angeles area may have an impact on referrals from generalists to specialists. Utilization review experience does not permanently change physicians' referral behavior, however; it is effective only as long as it is continued. Studies of other interventions to reduce physician use of medical resources, including feedback on test charges to reduce test ordering, also found that the interventions ceased to work soon after they were discontinued. 13 A larger question than whether UR decreases referral rates, however, is whether it leads to more cost-effective care. There is little agreement on when patients should be referred from primary to specialty care, 8 and there is evidence for both underutilization 3, 14 and overutilization 3, 6, 7 of specialty services. The enormous variation in physician referral rates is problematic, and UR may be one mechanism to reduce the variation. However, it is important that UR not be used to simply reduce referral numbers, without regard to health care quality. Hence, we need validated guidelines on when to refer, and UR decisions need to be based on this evidence. 15 
